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Abstract 
In areas where reaching out to rural farmers is difficult, Information and Communication 
Technologies (ICTs), such as mobile smartphones may offer an opportunity to share 
timely information on weather, markets, farm inputs, and research results to the farmers. 
Access to this type of information could potentially enhance farmers' farm productivity 
and their ability to make crucial decisions related to farm management in the face of 
climate variability. Mobile technologies have been identified as one way of easing 
information communication with farmers, especially in remote hard to reach areas. 
As in most African counties, the mobile technology sector is the leader in ICT 
development in Somalia, with approximately 7 out of 10 Somalis using mobile money 
services regularly. This creates and provides an opportunity for communicating and 
delivering information to farmers using ICTs technologies. What is not well understood 
is how ICTs, particularly smartphones, could be used as an information communication 
tool in post-conflict areas like rural Somalia. This study set out to assess the feasibility 
of using smartphones as a tool for delivering agricultural advisory information to rural 
farmers in the Afgooye district of Somalia. 
During a period of 11 weeks between December 2018 to March 2019, interviews were 
conducted with 30 vegetable growers and ten key informants. Individual interviews were 
carried out with the key-informants, while semi-structured questionnaire interviews were 
conducted with the farmers.  
The findings of the study revealed that the necessary enabling conditions for the adoption 
and implementation of the smartphone-based advisory system in the study area exist. 
Moreover, the use of smartphones among surveyed vegetable growers was influenced by 
factors like age, literacy level, and non-farm income source. Growers that had land title 
deeds, as well as non-farm income, were more likely to own a smartphone or to buy one 
compared with other farmers who rented land or shared their farmland. Furthermore, 
human security issues, as well as internet connectivity, were the main factors that 
constrain the access and use of smartphones in the Afgooye area.  Mobile data cost was 
another factor stated by the farmers as restricting the optimal use of smartphones.  
The main conclusion of this study is that while there is a potential of using smartphones 
in the study area as an information delivery tool, there are both internal and external 
challenges that need to be improved. Specifically, many of the farmers identified security 
and credible information source providers as more urgent issues. Somalia is in the 
process of post-conflict construction, therefore, peace and security continues to be 
threatened by a range of external forces. 
Keywords: 
Agricultural advisory service, Farmers, Information and communication technology, 
Post-conflict, Security, Smartphone, Vegetables, Somalia. 
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1. Introduction
Modern information and communication technologies such as mobile phones, 
TVs, Radios are very useful in agricultural advisory services.  In developing 
countries where reaching out to rural farmers is difficult, ICTs technologies may 
offer an opportunity to share relevant agricultural advisory services that rural 
farmers needed to do farming activities in a sustainable way (Janssen, et al., 
2017).  
Agriculture advisory services play an essential role in improving the economic 
and social development of the country (Deichmann, et al., 2016).To increase 
production in areas where small scale farmers dominate, transfer of knowledge 
and information sharing through agricultural advisory services is essential.  
Agriculture is the backbone of Somalia's economy, and its performance has a 
significant impact on the livelihood of the population. Although Somalia is a 
country with unprecedented opportunities in agricultural areas, the country has 
been struggling for years with serious food security problems, long-lasting civil 
wars, and from time to time, climatic disasters that have reinforced the problem 
of food shortage (Maxwell & Fitzpatrick, 2012).  
Recently, food insecurity has been an increasingly important topic amongst 
national decision-makers due to the country's low food production and 
dependency on food aid (Devereux, 2018). Small scale farmers produce most of 
the country’s food.   
With the help of ICTs technology, farmers could have access to agricultural 
advisory services and receive necessary information regarding farm management, 
inputs, and market information as this will enhance farm productivity and their 
ability to make crucial decisions related to farm management in the face of 
climate variability (Kumar & Ratnakar, 2016). 
The mobile sector is the leader in ICT development in Somalia. Private mobile 
companies using cellular technology provides wireless Internet access through 
cell phones. Mobile phone usage is increasing in Somalia (World Bank, 2018), 
and people use mobile phones for a variety of purposes; for instance, mobile 
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payment is becoming common in Somalia. According to (World Bank, 2018), the 
mobile penetration rate in Somalia is the leader in the region, and approximately 
7 out of 10 Somalis use mobile money services regularly.  Since the technology 
is there, the use of ICT based advisory method could bring benefits to the Somali 
farmers.  
There are various ways to deliver advisory services to farmers through ICTs 
technology (Munthali, et al., 2018). However, from a farmer's perspective, they 
prefer a technology they already have like mobile phones and understand how to 
use, to assess the feasibility of using smartphones as a tool for delivering 
agricultural advisory services in Afgooye district, this study was carried out. 
The study area (Afgooye district) is one of the most crucial horticultural 
production areas in Somalia (FSNAU, 2013). The district is located 30 km west 
of the capital and provides most of the vegetables consumed in the capital. 
This study has looked from a vegetable growers’ perspective on using 
Smartphones as a tool for delivering agricultural advisory services and their 
preferred method of information delivery. Vegetable growers were focused since 
almost all farmers in this region grow one or more vegetable crops because of its 
short growing period, and it is a relatively higher market price than other crops 
(Jimale, 2016).  
1.1. Background Information 
Somalia is located in the horn of Africa. It borders with Kenya in the southwest, 
Djibouti to the northwest, and Ethiopia to the west.  Mogadishu is the capital of 
the country. The country's land area is estimated to 637,660 km2, and it has the 
longest coastline (the Indian Ocean and the Red Sea) in Africa of about 3.330 km 
(Sommer & Schneider, 1996).  
Somalia has arid to a semi-arid environment, which is suitable for the nomadic 
pastoralist. However, the southern part of the country is more fertile and wet, 
caused by the presence of two rivers (Shebelle and Jubba). This region is also 
known for its lower temperatures, which vary from 20 till 30 °C whereas in the 
north temperatures of 30 till 40 °C is standard.  
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Figure 1 Map of Africa showing the location of Somalia 
In general, agriculture (Livestock, Crops, Fishing, and Forestry) in Somalia is the 
backbone of the Somali economy (World Bank, 2015) The sector contributes to 
the Somalia economy by 60%  (FSNAU, 2013). Although livestock production is 
the backbone of Somalia agriculture, crop production-based system ranks second 
place  (Majid & McDowell, 2012). Due to a lack of recent GDP data, the share of 
vegetable sub-sector in the Somalia economy at present is not known. 
1.2. Problem statement 
Factors like fragile security, poor agricultural infrastructure, weak institutional 
capacity, and vulnerability to droughts are holding back the development of 
agriculture in Somalia (Devereux, 2018). In 1991, when the Somalia central 
government collapsed, a civil war broke out, there was a severe deterioration of 
the country's agricultural infrastructure and the government institutions like the 
Ministry of agriculture were total absent until the early 2010s, and the farmers 
have been using some informal mechanism to access the information they need. 
Currently, Somalia is in a complicated post-conflict reconstruction stage, and the 
institutional capacity of the Ministry of agriculture is weak, and the Ministry's 
inability to put crucial information in the hands of the farmers is hindering the 
farming development in the study area. This knowledge gap caused by a lack of 
advisory services, sustainable use of farm inputs is lacking, and as a result, low 
crop yield is common in the study area (Jimale, 2016). Access to knowledge, 
including market information, will help the farmers to choose the right crops to 
grow and careful management of natural resources on which they depend on. 
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Furthermore, reaching out to rural farmers through extension agents is seen 
inefficient, and it is both costly and time-consuming (Allahyaria, et al., 2018). 
Countries that are in a post-conflict situation like Somalia, where there are not 
enough resources for public advisory systems, finding another information 
delivery method where farmers could have access to advisory information is seen 
very vital, and acknowledgment of this inspires this thesis. 
The growth of the ICT sector in Somalia offers new opportunities to provide low 
cost and timely advisory information to the farmers. Furthermore, the world is 
becoming more and more digitalized; the agricultural data production has 
increased in the last few years, especially as a result of climate change modeling  
(El Bilali & Allahyari, 2018). By turning these data into a simple practical 
solution that can be easily used by the farmer and deliver them through a 
technology the farmers already have and understand how to use, opens up a 
chance for using smartphones as information delivery tool that could be 
innovative solutions for the lack of the advisory information in the study area.  
For farmers to get empowered and make the right decisions in their fields, it is 
necessary to provide them credible information about markets and support 
advisory service on-farm management. This study explores to see the feasibility 
of using smartphones for the delivery of information to the farmers in the 
Afgooye district, Somalia.  
1.3. Aim of the research  
The main objective of this study was to explore smartphone usage and adoption 
among vegetable growers in the Afgooye district. 
Specific objectives. 
 
 To assess the feasibility of using smartphones as a tool for delivering 
information to vegetable farmers in the study area. 
 To get a deeper understanding of smartphone adoption among vegetable 
growers in Afgooye area.  
 To find out the information needs of the vegetable growers in Afgooye 
and their preferred methods of delivery. 
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1.4. Research questions  
 
The thesis addresses the following specific questions: 
 
1. How feasible is it to use a smartphone when addressing the information 
needs of vegetable growers in post-conflict rural Afgooye? 
 
2. What are the key factors influencing smartphone adoption among 
vegetable growers in Afgooye District? 
 
3. What are the determinants that facilitate or constrain the access and the 
use of smartphones in post-conflict rural Afgooye? 
 
4. What type of information do the vegetable growers in Afgooye need?  
 
1.5. Study area  
 
Afgooye district is one of the most important agricultural production areas in 
Somalia  (FSNAU, 2013). According to the 2014 census of Somalia, the total 
population of the Afgooye district was about 238 655 (UNFPA, 2014). The 
region lies west of Mogadishu and provides most of the vegetables consumed in 
the capital (detailed map of the region can be found in Appendix 1). Although 
figures of actual area production are lacking, the potential of producing high-
quality vegetables is there, with the proper knowledge and technology (USAID, 
2014). The study area is more fertile and wet because of the presence of the 
Shebelle River.  
According to the Köppen-Geiger climate classification, Afgooye district is 
classified as Tropical and Subtropical Steppe (M.C., et al., 2007), and the main 
characteristic of this zone is the annual evaporation is higher than the 
participation.  The rainfall varies year to year basis in this region. The annual 
participation of the region is between 350 to 700 mm ((Venema, 2017). The 
annual average temperature of the area is always above 18°C.  
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In the province where Afgooye district located, areas close to the Shebelle River 
have relatively higher humidity 70 to 80% (Vargas, et al., 2017) at the beginning 
of the GU season. 
As figure 2 shows, the average accumulated amount of rainfall of the Gu season 
in Afgooye (April to July) reaches up to 300 mm. This represents around 60% of 
the total annual participation of that area. Furthermore, the Hagai season is less 
significant compared with the Gu season, and they are less reliable too (Jimale, 
2016). The participation amount of rain in the wet season is lower than the 
potential evapotranspiration (PET), as figure 2 shows, irrigation is needed in 
order to prevent crop water stress.  
 
 
The average annual temperature in the region is around 27 degrees Celsius. The 
temperatures variability throughout the year is low, with April being the hottest 
month in the region (~29 °C) while coldest temperatures in July (~26 °C). 
The length of the growing period or season concept is very important since crops 
need a minimum period to finish their life cycle. The LGP, as defined by (FOA, 
1978) is the period (expressed in days) during the year when rainfall exceeds ½ 
of the potential evapotranspiration (PET), (De Pauw, 1996).  
Figure 2 Distribution of Rainfall, Potential Evotranspritation and temperature in 
Afgooye- Somalia. Data source: FSNAU 
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According (FAO-SWALIM, 2007), the length of the growing period in Gu (April 
to June) and Dayr (October to November) season in Lower Shebelle region are 
respectively 90-119 days and 30-59 days.  
The common soils type identified in the study area according to soil map 
developed by FOA-SWALIM are Vertisols, Cambisols, and Fluvisols. 
Unfortunately, their percentage distribution in the study area was not found. 
Details about the major soils in Somalia can be found in the report of Venema 
(2007). 
At present, the farming system in the Afgooye district focuses mainly on self-
subsistence farming (FSNAU, 2013). Most of the vegetable growers are 
alongside the Shebelle River and areas far from the river, grow vegetables in the 
rainy season. Farmers in the study area produce vegetables in a conventional 
method, meaning they are using chemicals when it comes to pest and disease 
control.  Moreover, farmers in the study area practice traditional farming 
techniques. These methods are more labor-intensive, a great deal of physical 
work, and produce lower yield at the end (Jimale, 2016) . 
 
1.6. Study scope and limitation  
 
The scope of this thesis is limited to opinions of the surveyed vegetable growers 
on using ICTs in general and smartphones in particular as a tool for delivering 
agricultural information in the Afgooye district. In addition to that, the context of 
the actors that could potentially constitute a smartphone-based advisory 
information system in the study area was also explored. 
Restricting this study to the use of a smartphone is a limitation to itself since all 
the growers in the study area could not afford to buy a smartphone. Bearing that 
in mind, this study targets a specific socio-economic class of farmers that are 
involved in vegetable production and have access to a smartphone with internet 
access.  
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In addition to that, the study will inform the local agricultural institutions and 
international development organizations working with Somali farmers that 
smartphones can be used as a communication tool for real-time information 
delivery to the farmers in the Somalia context. 
Furthermore, the research was limited by a number of factors, mainly the 
availability of resources and time. There was a limitation in the finding on written 
sources for this study, although this was not strange given the fact that Somalia is 
at war for more than 25 years. What is remarkable is the resilience of the people 
of the country, making this study possible to be undertaken.  I hope the 
information that this study generated will fill the literature research gap that exists 
in the study area context. 
 
1.7. Thesis outline  
 
This thesis report contains six main chapters. The first chapter contains the 
introduction as well as the aim and the problem statement of the research, and it 
also outlines the main research questions. The second chapter presents the 
contextual information about the study, while the third chapter deals with the way 
the research data was collected. The fourth chapter is about the findings of the 
study.  Finally, the fifth and sixth chapter outlines the conclusion and discussion 
of the study. 
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2. Context Background  
2.1. Contextualization of the study  
 
For farmers to get empowered and make the right decisions in their fields, it is 
necessary to provide them credible information about markets and support 
advisory service on-farm management (Garforth, et al., 2003). In developing 
countries, agricultural Advisory is the most common program used to transfer 
agricultural information to the farmers, often the country’s agricultural 
institutions are responsible for the Advisory program at the national level  (Davis, 
et al., 2012) . Advisory service is a term often used as a replacement for extension 
service, and it means the same thing (Murari, 2011).  
The agricultural advisory system context in which government advisory 
organizations work can be summed up under two main factors, which are the 
institutional factors and macro-environment factors (political, economic, socio-
cultural, and Agroecological)  (Peterson, 2006). These two main factors influence 
the flow of information between the advisory information providers and the 
farmers. 
In the post-conflict context, farmers have limited access to advisory service since 
the agricultural institutions that supposed to provide the service are either not in 
place or a capacity-building stage (Kelly, 2013). In the context of Somalia, the 
nation’s agricultural institution has been absent from 1991 until the early 2010s 
due to prolonged civil war (Gaas, 2018). 
The agricultural advisory system plays a vital role in post-conflict agricultural 
development (Bourne, et al., 2017), and the country has been investing and 
rebuilding its institutions since the 2010s, and now the agricultural institutions of 
the country are operational. However, since the country is still in the post-conflict 
period, the surrounding macro-environmental factors of the nation’s agricultural 
institutions make the task of information delivery to the farmers through 
extension agents extremely difficult. 
Although the purpose of this study is not to analyze the causes and the nature of 
the Somali conflict, however, several factors caused the Somalia civil war. The 
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civil war resulted in an enormous distraction to the country's infrastructure; it 
damaged the agricultural institutions and destroyed the economic development of 
the country. Somalis are an agrarian society; the agricultural development and 
country’s stability are linked. When agriculture production fails, it usually leads 
to increased poverty and food insecurity, which tend to facilitate conflicts 
(Collier, 2003).  
In order to contextualize the topic of this study, a system thinking approach was 
used. In this case study, the lack of information is the result of a combination of 
many social, economic, political, and environmental factors that all interact with 
one another. Relying on simple linear cause and effect solutions for the problem 
would ignore those interactions, and it will likely fail (Dettmer, 2007). Figure 3 
shows a system context map that is used to contextualize the agricultural advisory 
information system in the study area.  
System thinking is a way of looking at and understanding the complex situations 
in a holistic manner. It encourages us to explore the interactions and linkages 
between the elements that comprise the whole of the system. It is characterized 
by a belief that the parts of the system are intimately interconnected, and the parts 
of a system function differently when isolated from the system’s environment  
(Schiere, et al., 2004). 
Figure 3 System Context Map 
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In addition to that, the system approach holds the most promise for addressing 
complex agricultural production issues like lack of advisory service (Schiere, et 
al., 2004). 
As figure 3 shows, the agricultural information system in the study area consists 
of three main components set in a post-conflict context. The first component of 
the system is the information providers; in this case, the country’s agricultural 
institution is responsible for that, and the context of these actors need to be 
searched. The second component in the system is the type of agricultural 
information delivery method used since the generated advisory information needs 
to be delivered to farmers in order to utilize it. Lack of information is an issue in 
Afgooye farmers, in order to address this problem, this study proposed to use a 
smartphone as an information delivery tool in the study area. The external and 
internal factors that could influence the use and adoption of the smartphone as an 
information delivery tool in the study area context need to be explored. Thirdly, 
the context of the information users (vegetable growers) has to be surveyed in 
order to identify their information needs.  
Furthermore, the actors that constitute the advisory information system in the 
study area, as well as other external factors in the system influence each other in 
complex ways (Peterson, 2006) .  Using a system perspective is essential, and it 
helps to understand better what facilitates or hinders the success of smartphone 
usage in information delivery to the farmers. 
The rest of the chapter proceeds as follows. The first section gives an overview 
of the main agricultural information delivery methods used by different 
agricultural advisory providers. In Section Two, the past status of the country’s 
agricultural advisory institution is presented to have a better understanding of the 
institutional context of the advisory providers in the study area before the civil 
war. The third section identifies the potential role that ICT in general and 
smartphones, in particular, could play when it comes to farmers’ access to 
advisory information and the conditions that must exist for the use of the 
smartphone as an information delivery tool. Finally, the conceptual framework 
that is used for the study is presented. 
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2.2. Agricultural Information Delivery Approaches 
 
The primary function of the agricultural advisory is to enhance the knowledge of 
the farmers by communicating them with agricultural research findings, 
improved farming practices, efficient technologies, and other things they need to 
know in order to increase their food production efficiency (Von Blanckenburg, 
1982).  
The concept and the objective of the advisory service have changed over time, 
and its definition has evolved over the last decades, and each definition is a 
product of its time. FAO (1978) defines agricultural advisory as “a service or 
system which assists farm people, through educational procedures, in improving 
farming methods and techniques, increasing production efficiency and income, 
bettering their levels of living, and lifting the social and educational standards of 
the rural life." (Gaaya, 1994).  
There are several agricultural advisory methods used in the last decades, and the 
interest of advisory service increased towards improving its effectiveness in 
agriculture and rural development. The goal of advisory service in the 70s and 
80s was to reach many small-scale farmers with limited resources and workforce 
(Axinn, 1998).  The details about the main agricultural advisory approaches used 
in that period can be found in George Axinn’s guide on alternative advisory 
approaches (Axinn, 1988).  According to (Axinn, 1988), “the word approach 
refers to the style of action within an advisory system.". 
There are things that these agricultural advisory approaches were in common, all 
of them employ non-formal education strategies, their content is related to 
agriculture, and finally, their primary purpose was to improve the livelihood of 
the rural people.   
Some agricultural advisory approaches are controlled and directed at the state 
level while others were directed and controlled locally. Their strategies varied, 
some approaches focused more on technology transfer or development of rural 
people. However, since the advisory approaches were practiced over the years, 
13 
 
some approaches were more effective than others under area circumstances  
(Alex, et al., 2000). 
During the 1990s, there was a global change in agricultural advisory thinking. 
Attention was given more on poverty alleviation through market-oriented 
agriculture. New ways of food production system emerged, the focus shifted from 
only achieving food security, countries become concerned about the depletion of 
their natural resource and the priorities were given the sustainable management 
of the environment and natural resources through the efficient use of land and 
water resources (Hall, et al., 2004). 
Nowadays, it becomes apparent that the value of the information to the farmers, 
the governments are no longer the only source of information, and now private 
sectors provide information to the farmers in exchange for money. The ICT 
technology has created new opportunities in agricultural advisory, and now 
service can be delivered in ways that were not realistic before (Hamad, et al., 
2018). 
 
2.3. The context of agricultural advisory services before the civil war 
 
The beginning of agricultural advisory in Somalia was in 1954 under a joint of 
the Italian-Somali Government scheme.  The first advisory agricultural research 
station was initiated at Bonka Research station In Baidoa (Chapman, 1987). After 
Somalia claimed its sovereignty in 1960, several agriculture advisory centers 
were established at lower juba, lower Shebelle, and Hargeisa. The focus of these 
advisory centers was the promotion of cash crops like banana and citrus  
(Communities, 1975). 
At the beginning of the 1970s, large irrigation schemes were developed along 
Shebelle and Juba rivers by the Somali government; the main objective behind 
was to move the country towards self-sufficiency with regards to food security 
(Webersik, 2005) and assist farmers in improving their livelihoods. The 
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agriculture advisory methods used in that period was through village meetings 
under a program called ‘Agraria Propaganda’ (Chapman, 1987).  
The department of agriculture extension and production was established in 1980, 
and the agricultural advisory program was implemented in 11 provinces and 57 
agricultural districts. The purpose of the department was to improve the 
knowledge of the farmers, by communicating them with the research findings, 
improved farming practices, and other things they need to know  (Abukar, 2019). 
However, the components of agriculture advisory received complete attention at 
the end of 1980 when a project called Agricultural Farm Management and 
Advisory Training Project (AFMET) was bought into effect. The project was 
funded by the African Development Bank, International Development 
Association, and USAID. The duration period of the project was five years, and 
with two additional years were operation funding was reduced (Schwartz & 
Kampen, 1992). The primary purpose of the project was to strength advisory 
service through training and visit model, which was popular in the 70s.   
This approach assumes that advisory agents are poorly trained, they do not have 
contact with farmers, and the main reason is that they lack logistics and 
supervision support. In order to help farmers to increase their productions, 
advisory agents visit farmers regularly. Agents are continuously trained by 
professional extensionist, and it is a top-down approach, and mostly, it is involved 
with external donors for covering costs. Success is measured in terms of 
production increase in the area where the program covers (Feder, et al., 2006). 
The project has been reasonably successful, the size and the experience of 
advisory agents have grown dramatically, and the number advisory activities 
(farmer’s field days, group meeting, and on-farm trials) have increased. 
Furthermore, four agricultural secondary schools (Afgooye, Jowhar, Camuud, 
and Dayaxa)) and regional training centers were established (Abukar, 2019). 
Lower Shebelle, where Afgooye district located, was one of the three regions 
where research and training activities have been concentrated. The other two 
regions were the middle Shebelle and bay region. These three regions were 
focused since they were considered the most productive regions in the country, 
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and the advisory agents in these three regions were better supported and equipped 
(African Development Bank, 1988). 
During the 70s and 80s, the focus of the Somali government was to produce 
highly qualified extension agents in order for them to meet national needs.  As a 
result, highly qualified extension officers graduated from agricultural colleges 
and the Somali national university's faculty of agriculture. With the help of these 
agents, around 200,000 family farmers have acquired new farming skills. In 
addition to that, several extension agents were sent outside of the country to 
acquire higher education, and 400 students completed their master's degree and 
returned to the country (Abukar, 2019).   
In addition to that, another project called National Agricultural Technology and 
Training Project (AGTECH) was planned to start, although civil war broke out in 
1991 before the implementation of that project.  This project was a university-
based advisory model (the educational institution approach), which would focus 
on the interaction between advisory, research, and the Somali National University 
(Abukar, 2019). 
The educational institution approach says that local universities have technical 
knowledge which is useful and applicable to the local farmer's context.  The main 
objective is that the university's students, teachers, are involved in the program to 
help farmers learn about scientific knowledge, and in return, they learn from the 
farmer's experience. The educational institutions control the program, and its 
success is measured to the extent to which farmers attend the advisory activities 
provided by the university (Rivera & Alex, 2004). 
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2.4. Smartphone and ICT Usage as an information delivery tool 
 
Generally, the use of ICT in agriculture has grown in both scope and scale in 
recent years (FAO, 2017). As the world population is expected to increase in the 
coming years, agricultural production should also increase to meet the future 
world food demand (FAO, 2017). This is where ICT could play a role by 
collecting and sharing timely information on weather, markets, inputs, research 
results, and provide this information to the farmers through ICTs tools.  
Small scale farmers in developing countries, when their growing season start, 
they based their choices (what to grow, which inputs to use, when to grow, etc.), 
using the information that is available to them.  In most cases, very little 
information is available to them, Information and Communication Technologies 
(ICT) could offer the possibility to make right decisions on their fields to achieve 
higher levels of food security by bridging this critical information gap (Wu, et al., 
2018). 
The penetration of mobile technology in rural areas in developing countries have 
made agricultural communication process readily accessible to the rural farmers  
(Saravanan & Bhattacharjee, 2014). Since traditional advisory agents do not 
effectively reach the growers in rural areas with a different location, using ICT 
tools in advisory service, particularly mobile phones, will enable broader 
advisory coverage and improves advisory efficiency in agriculture (World Bank, 
11). Mobile technology in the advisory sector is primarily used to deliver 
information to growers about farming techniques, market prices, crop advisory, 
and weather information  (Billings, et al., 2018). 
Farmers with smartphones and have internet access are well suited for digital 
advisory services and other decision support tools (Bonke, et al., 2018). Some 
farmers in rural areas, particularly the youth generations, own smartphones and 
spend significant time on the internet. The majority of them have active social 
media accounts, and farmers prefer simple apps that are friendly and can be used 
at the farm level (Davis, et al., 2018). It is essential to identify the apps that 
farmers see beneficial and more likely to be used.   
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As reported by (Saravanan & Bhattacharjee, 2014), there are several crucial 
factors needed for the success of the smartphone for agricultural advisory service. 
Firstly, partnership with local universities for content generation is essential, 
since specific content generation is more beneficial for the farmers then 
generalized advisory content. When it comes to content generation, the public 
sector relies on agricultural institutions. However, private sector initiatives can 
generate location-specific information in partnership with others who can deliver 
relevant content. 
Moreover, to ensure the sustainability of the service, continued innovation is 
needed. In addition to that, timing is a crucial factor, and farmers should get the 
information they need on time, quality of the information is essential, 
personalized specific information have more value for the growers compared 
general ones. Finally, providing farmers with relevant information will enhance 
the credibility of the advisory service (Babu & Joshi, 2019). 
The main challenges that could face the implementation of the smartphone 
advisory service are lack of relevant digital content, illiteracy among rural 
farmers, and rural mobile infrastructure limitations, for instance, electricity or 
network problems (Wright, et al., 2016). 
It is essential to assess the potential demand for a mobile advisory platform, and 
this can be known by asking farmers their willingness to pay the service  (Bonke, 
et al., 2018). It is crucial to consider the financial impact that service could have 
on the livelihood of the farmers, and the farmer's payment of the service is 
correlated to their expectation that the service will reduce their total cost 
associated with farm management (CGIAR, 2019). 
In addition to that, it is vital to explore the factors that could affect the grower's 
willingness to adopt the smartphone and topics that farmers perceived useful to 
them (Bonke, et al., 2018). Furthermore, there are number of factors that might 
affect smartphone adaptation from farmer’s perspective, factors like farm size, 
the values of the crops grown, familiarities of smartphone usage, educational 
level, age, could increase or decrease the likelihood of the smartphone’s adoption 
among the rural farmers (Wanglin, et al., 2018).  
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Young farmers with the ability to read and write are more likely to adopt 
smartphone technology, contrary to the old generation (Irungu, et al., 2015). It 
assumed that the farmer’s age and smartphone adaptation have a positive 
correlation. 
 
2.5. Conceptual Framework for Analysis   
 
Many theories have been developed over the years, in order to explain the 
person’s usage behavior towards the technology (Lai, 2017). These theories 
included, the theory of reasonable action (Fishbein et al., 1975), the theory of 
diffusion of innovations (Rogers, 1995), the theory of planned behavior (Ajzen, 
1985), the theory of task technology fit (Goodhue et al., 1995), decomposed 
theory of planned behavior (Taylor et al.,1995), the first technology acceptance 
model (Davis et al., 1989),  the second technology acceptance model  (Venkatesh 
and Davis, 2000), unified theory of acceptance and use of technology (Venkatesh 
et al., 2003) and the third technology acceptance Model (Venkatesh and Bala 
(2008)).  
Three theories among the mentioned theories were reviewed, compared, and 
finally, a conceptual framework is developed (figure 3). The theoretical aspects 
in which this conceptual framework is built are from the theory of task technology 
fit, the first modified version of the Technology Acceptance Model, and the 
Unified theory of acceptance and use of technology. 
The framework was developed in a way that makes it more understandable and 
applicable to the study context. It was developed after the field-data was 
collected, and it used to analyze the findings of the study and to argue in the 
discussion chapter.  
This study is not going to present the literature review of these theories; however, 
a brief description of the main used theories is presented below.  
The technology acceptance model (TAM) initially proposed by Fred Davis in 
1986, focuses on a person’s attitude toward using new technology. The user’s 
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acceptance and the use of the technology are based on the individual’s perceived 
ease of use and usefulness of the technology (Lee, et al., 2003). 
The task technology fit (TTF) theory developed by Goodhue and Thompson in 
1995, and it argues that the proper fit between the technology capabilities and the 
demands of the task is likely to increase the utilization of the technology  (Dishaw, 
et al., 2002). 
 
The first part (blue light) of the framework is from the theory of Task technology 
fit. When delivering agricultural information (Task), a system that is both cost 
and time-efficient is needed (Technology), smartphones are more efficient for the 
delivery of information, and it can be utilized for information delivery in the study 
area. In this case, both technology and task are fit together (literature review and 
Fieldwork). Since the technology (smartphone) and the task (information 
delivery) are fit together, the next phase is to know the grower's intention to use 
the smartphone (fieldwork). 
According to the technology acceptance model, perceived usefulness and ease of 
use of the smartphone have a direct influence on the grower's intention to use the 
tool, and the attitude of the farmers is influenced by external variables like 
experience, age, etc. 
Figure 4 Conceptual framework 
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The farmer’s intention to use the smartphone plus facilitation conditions like 
(information sources, internet infrastructure, farmer’s ability to buy the 
smartphone, etc.), will determine the actual smartphone use in the study area.  
Finally, in order to assess the usage and adoption of smartphones for information 
delivery in the study area context in a comprehensive manner, a SWOT analysis 
was conducted. SWOT stands for strengths, weaknesses, opportunities, and 
threats and it is an analytical assessment tool that is used to identify the strength 
and weakness (internal factors) as well as threats and opportunities (external 
factors) that could have an impact on the feasibility of using the smartphone in 
the study area (Ghaffari, et al., 2014).  
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3. Methodology  
3.1. Research design  
Research design is the overall strategy that the researcher selects in order to combine the 
different components of the research in a logical manner (De Vaus, 2001). According to 
(Creswell, 2014), there are three main research approaches that most researchers use 
when carrying out their studies, namely, quantitative approach, qualitative approach, and 
mixed methods approach.  Researchers choose their research approach based on their 
prior research experience, the requirement for their disciplines, and their worldviews. 
The way researchers designed their studies and interpreted the results is related to their 
philosophical worldview.  As stated in (Creswell, 2014) , worldview is “a basic set of 
beliefs that guide action." For that reason, the researcher must present the type of 
philosophical worldviews that is proposed in the study. 
I based my research design approach to this study on a pragmatic world view. The 
Pragmatic worldview, researchers are free to choose the methods of the research that best 
meet their intended research objectives (Creswell, 2014). 
A mixed-methods approach followed the design of my thesis study. Mixed methods 
research involves collecting both qualitative and quantitative data; by doing so, the 
researcher gets added value (Creswell, 2014). Using mixed methods increase the 
credibility of the study findings, complement each other, and it gives the researcher to 
cross-check the final findings (Hesse-Biber, 2010). 
3.2. Data collection  
In this study, both qualitative and quantitative technique of data collection was 
employed. Qualitative data was obtained in the form of interviews and observation of 
real-time settings, while Quantitative data were collected in the form of questionnaires.  
The fieldwork data was collected from 23rd December 2018 to 10th March 2019. During 
that period, I stayed in the capital (Mogadishu). 
Qualitative data used in this study were gathered in the form of interviews and 
observation. In total, ten interviews were carried out with the following target groups, 
the Somali National University (2 Interview), the federal ministry of agriculture in 
Mogadishu (1 Interview), Internet providers (3 Interview), and electronic stores that sell 
smartphones (4 Interview) in the capitals' main market (BAKAARA).  
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The informants from the Agricultural institutions (Ministry and University) were 
selected using purposive sampling technique, in order to have better understanding the 
context of country’s agricultural advisory institution and to discuss the main factors that 
they think could influence the use and adoption of the smartphone as an information 
delivery tool in the study area context. The interview was unstructured, and there were 
no questions prepared beforehand, however, a topic list was prepared indicating the areas 
where discussion focus will be. These interviews lasted between 40 minutes to an hour.  
I visited the Somali National University’s main campus in Mogadishu.  A lecturer from 
the Faculty of Agriculture and Environmental Science invited me to give a guest lecture 
to his undergraduate students.  After I delivered the lecture, I had a chance to interview 
the lecturer, asked the current status of the university, especially the department of 
agriculture. During the seminar, I had the opportunity to mingle with the students. It is 
worth to mention that several students that participated in the seminar were themselves 
farmers, and they mentioned during the discussion session that they share the knowledge 
and information they receive from the university to their fellow farmers. Furthermore, 
approximately all the students that participated in the seminar have smartphones with 
internet access. 
Furthermore, the lecturer introduces me to another university lecturer in the department, 
who was an extension agent before the civil war, and I had an interview with him.  
In addition to that, I visited the Ministry of Agriculture and Irrigation (MOA) in 
Mogadishu, especially the department of agricultural advisory services. The main 
purpose of my visit was to know the past and present status of the country’s agricultural 
extension services, and I had an interview with the head of the extension department. 
The meeting with the head of the extension department was beneficial, and she shared 
with me information regarding the current status of the extension department. However, 
Figure 5 Seminar at Somali National University’s main campus in Mogadishu 
about farming systems. 
23 
 
the old records of the status of agricultural extension in the country were lost during the 
civil war. 
The head of the extension department gave the name of the last chairman of the 
department of Agricultural extension and production before the civil war. With the help 
of Facebook, I was fortunate to find him, and despite his health problems, he shared with 
me valuable data that helped to have a clear picture of the past status of agricultural 
extension in the research area. 
Furthermore, the observation technique was used when visiting Somali's main market 
(BAKAARA), and field notes were made in each visit. Four different electronic stores 
that sell smartphones in BAKAARA market were visited in order to know the prices of 
the smartphones. In addition to that, the offices of the three leading internet providers in 
the capital were visited. One informant for each company was interviewed, and the 
interview lasted between 5 to 10 minutes. The questions that I asked the representatives 
of these companies were related to the cost of mobile data and their network coverage. 
The quantitative data used in this study, a questionnaire with fixed questions were 
developed for the farmers. Where all the information that is needed to capture were listed 
beforehand, and in order to identify the challenges and opportunities, farmers face in 
accessing and using smartphones in the study area context and their information needs.  
In total, 30 farmers from two main vegetable producing areas in AFGOOYE district took 
part in this study. Vegetable growers were sampled with the snowball sampling 
technique. According to (Tongco, 2007), snowball sampling is “asking an informant to 
suggest another informant, following purposive sampling." 
Farmers were approached face to face because it is easier to explain unclear questions to 
the participants, and fixed questions were asked to the farmers. This method allows me 
to cover all the necessary information to answer my research questions; at the same time, 
respondents can introduce topics that they think are relevant. 
I chose two villages in the Afgooye district, called SAGAALAD and JAMBALUL, as 
the location for my study. One reason I chose these villages was the fact that these areas 
are considered the most vegetable production areas in Afgooye, and the second reason 
was, two years ago, I did a study on vegetable production in Afgooye district, and I had 
an existing contact with the farmers in those areas.  
The study area is located 30 km far from the capital. During that period, I traveled to the 
study area on three different occasions. Before each travel, I printed the questionnaire in 
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order to fill during the field visit. However, if the farmers introduce a topic that was 
covered in the questionnaire, field note was made.  
After I finished the collection of the qualitative data, I contacted two farmers in 
JAMBALUL and SAGAALAD that I had their contact details. Firstly, the farmer in 
JAMBALUL invited me to his farm, where I stayed for two days (2nd and 3rd February 
2019). During this period, the farmer introduced me to 10 vegetable farmers in the 
JAMBALUL area, and I had the chance to fill 11 questionnaires.  
My second and third visit to the study area was 11, and 19 February 2019 and the rest of 
farmers that helped me to fill the questionnaire were from SAGAALAD area. When I 
was filling the questionnaire, I interviewed the growers both as a group and individually. 
In general, farmers were very friendly, and we sit under the shade of a tree, and the 
interview was conducted in their farm fields.  
During the fieldwork trips, each time I complete the filling of the questionnaire, I had an 
open conversation with the surveyed farmers regarding the overall challenges and 
opportunities that they think exist in vegetable production in general and using 
smartphones as an information delivery tool in particular. These conversations helped 
me to gain an understanding of the overall context of the study area. 
 
 
 
 
 
 
Figure 6  Author and the contact farmer in the study area observing 
lettuce farm in Afgooye. 
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3.3. Data analysis  
The quantitative data from the surveyed farmer’s questionnaire was analyzed using 
statistical tools (Excel and SPSS 23). Descriptive statistics were used to describe and 
summaries the basic features of the collected data. Data is presented in graphs in order 
to identify patterns in the data, and finally, the thesis's Conceptual Framework is used to 
explain those patterns. 
Regarding the qualitative data collected through observation and informant interview is 
summarized and presented in a narrative form (Silverman, 2006).  
3.4. The validity of the study results 
In this study, I used the following two strategies in order to ensure the validity and 
credibility of the research. 
Triangulation: I triangulated the methods of data collection. In this way, I can ensure the 
research validity because collecting the data through one technique; for instance, a 
questionnaire can be biased and questionable (Golafshani, 2003). This strategy has 
helped me to have a rich picture of my study topic, and I was able to cross-check the 
final findings. Moreover, the study was conducted in Somali, which is the researcher's 
first language of communication.   
Self-critical reading: during the thesis writings, I tried to back up any claim that I stated 
in the thesis with evidence, I tried to be sensitive to my assumptions since they can affect 
my argument (Wallace & Wray, 2011). 
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4. Empirical findings 
The result chapter consists of three sections. The Frist part results from the farmer´s 
questionnaire (30 farmers) are given, and it is structured according to the survey´s 
guiding questions. In the second and third sections, the outcome of the informant’s 
interview and the findings of the author’s observation are presented. 
4.1. Information Users Context (Farmers in the study area) 
4.1.1. Socioeconomic characteristics of the surveyed farmers  
 
The vegetable growers interviewed in this research come from two villages in Afgooye 
district; SAGAALAD and JAMBALUL. The age span of the interviewed farmers ranged 
from 21 to 64 years old. More than half of the interviewed farmers were aged 25-50 years 
old, whereas only 13% of them were under 25 years old. All the interviewed farmers 
were male, and there were no female farmers who participated in the study. In the study 
area, farming is considered a male-dominated sector. 
Vegetable crops currently grown in the study area are Tomato, Watermelon, Carrots, 
Sweet potatoes, Spinach, Pepper, Onion, Okra, Fresh chilies, Pumpkin, Bean, Collards, 
Groundnuts, and Lettuce.  Furthermore, the main cash crops produced in the study area 
are Maize, Sesame, Bananas, and different citrus verities. Most of these crops are sold to 
the countries’ main urban areas like Mogadishu. 
Furthermore, 70% of the interviewed farmers' main income is from farming, where 23% 
of the farmers have another source of income, which is independent of farming. The 
average vegetable farm size is 1.7 ha. The average number of years that the interviewed 
farmers engaged for vegetable production is 12 years. Although the experience of the 
grower is important, there were no significant differences between the farmers regarding 
their vegetable production methods. 
The literacy level of the interviewed farmers is categorized into four groups. The first 
group is illiterate, meaning those farmers who cannot write or read. The second group, 
primary education, refers to schooling up to 4 years or those farmers that can read and 
write the Somali language. Secondary education refers to 10 years of schooling or more, 
while college or university education refers to any education above the secondary school 
level.  
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26% of the interviewed farmers were illiterate, while 40% of them have primary 
education, and finally, a small number of the participants of the study have a university 
or college education. The below figure (7) shows the cross-tabulation of the educational 
levels of the interviewed farmers and their age. 
 
 
 
 
 
 
 
 
 
 
In addition to that, around 55% of interviewed farmers own their farmland, where 40% 
of them rented or shared the land. In the study area, there are two systems regarding the 
rented or shared land. For instance, when the farmer is renting farm-land, he agrees with 
the landowner that he will give him/her the rent, and the farmer owns whatever he 
produces. The other system is that the owner of the land provides the seeds, prepare the 
land, and pays the oil of the machine and the farmer will do the rest of the work.  At the 
end of the season, the final yield will be shared equally. 
The interviewed farmers that rented or shared their farmland mentioned that they had 
chosen vegetable production because of its short growing period, and they are also the 
most common crops grown in the rented land. Growing crops that need more time to 
mature in rented land is considered a risky investment in the area. Several farmers 
mentioned that sometimes the land-owners change their minds and ask the tenant to 
leave. As a result, investing in crops like fruits is risky as the investment may be lost.  
The primary source of water for all the interviewed farmers is from river Shebelle. The 
most common irrigation system used in the study is furrow irrigation. Furrow irrigation 
system is also referred to as surface or flood. It is an uncontrolled irrigation method 
where farmers flood the water into their field and wait until the land absorbs the water. 
Figure 7 Cross-tabulation of farmer´s age and their educational level 
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However, this system is insufficient; 80 percent of the water is lost through evaporation 
and leakage before it reaches to the crop (Sandra, 2001).  
Furthermore, the interviewed farmers sell their harvested products to local traders or 
directly to customers. The main actors in the market chain are producers, local traders 
(brokers) who assemble vegetables from the fields, transporters, retailers, wholesalers, 
and consumers.  
During my field trips to the study area, I observed that the condition of the main road 
between the study area and the capital was in poor condition, the interviewed farmers 
mentioned that they have difficulties in transporting their products to the BAKAARA 
market, especially in rainy seasons when the transportation cost becomes very high. 
However, in July this year (2019), the construction of the major road between the 
Afgooye district and the capital started. The Qatari government funds the construction 
project, and the road is two-way dual-lane that connects the City of Afgooye to 
Mogadishu city. This newly built road is going to solve the transportation problem in the 
study area, as farmers will be able to deliver their fresh produce vegetables to Mogadishu 
city in less than 30 minutes. 
 
4.1.2. Farmers' Access to ICTs 
 
More than 90% of the interviewed farmers have access to Radio, where approximately 
half of them own or have access to TV. The interviewed farmers own a mobile where 
around two-thirds of the growers own or have access to a smartphone, as figure (8) 
shows. 
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Farmers were asked if they face any difficulties with usage of the smartphone, large 
portion (40%) of the farmers reported that they do not have any difficulties when using 
the smartphone, equally important, 40% of the interviewed farmers who do not own a 
smartphone replied that they might have troubles with smartphone usage if they have one 
(maybe). Moreover, 20% of the farmers who have access to the smartphone but not own, 
indicated that they face challenges when using the smartphone. 
Moreover, farmers that do not own a smartphone, which was around 55%, were asked if 
they could afford to buy a smartphone. The majority (11 farmers) commented that they 
afford to buy a smartphone, whereas few farmers (6) replied that they have not enough 
money to buy a smartphone.   
However, during my stay in the capital, I observed that smartphone ownership is growing 
among the population in general and the young generation in particular.  
Furthermore, farmers were also asked if they have access to the internet; 50 % of them 
indicated that they have access to the internet. The below table (1) shows the critical 
barriers to mobile internet adoption in the study area, according to interviewed farmers. 
Figure 8 Cross-tabulation of the surveyed farmers’ educational level 
and smartphone ownership 
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In order to have a clear understanding of the barriers to smartphone adoption in the area, 
respondents were asked to select one answer from the five possible options, as table 1 
shows.  For this question, the option "other" was included to allow the respondents to 
enter their answers if none of the given options apply to them, and this will help to get 
comprehensive data. 33% of the respondents selected the option "other." Moreover, 
farmers that selected the option "other" mentioned that they left their smartphones at 
home because of security reasons.  I observed that the vast majority of the surveyed 
farmers use regular mobiles when they are in their fields.  This is a fact that farmers 
located outside of the government-controlled area are afraid to use smartphones. Instead, 
they use it when they are back in their homes.  
In addition to that, the answer option "lack of digital literacy" was included in this survey 
question, in order to explore if the surveyed farmers have the digital skills to access and 
search agricultural information from online sources. Around 23% of the respondents 
selected the option "lack of digital literacy."  
Furthermore, respondents were asked if they use any social networking apps on their 
smartphone, 40% of the interviewed farmers indicated that they use social media apps. 
Then, farmers were asked to name two social media platforms they use often. As figure 
(9) shows, Facebook, WhatsApp, and Imo are the most common apps that the 
interviewed farmers use, likewise, very few participants (8%) indicated that they use 
other apps like YouTube. 
Table 1 Barriers to mobile internet adaptation in the study area 
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4.1.3. Farmers' Information need and prioritizations 
 
All the interviewed farmers indicated that, currently, they did not receive any agricultural 
information from any information source provider, whether private or public.  
So in order to know the information needs of the farmers, they were asked to prioritize 
their information demand by selecting three topics that they need on information and 
rank them according to their importance, where one is the most important and three less 
critical.  Figure (10), shows major topics of information needs identified by the farmers. 
The topics were listed according to their priorities. This was made in order to know which 
topics are more important to the farmers than others. 
Figure 9 Respondents’ most frequently used social media 
platforms 
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According to the interviewed farmers, pests and diseases are the number one topic that 
all the farmers indicated that they need on advisory. 
In order to understand the farmers’ information sharing behavior in the study area, they 
were asked if they share any received information with their fellow farmers. 33% of the 
interviewed farmers indicated that they not shared any information received, while 60% 
of the growers reported that they share with close friends and relatives. A small number 
of the farmers (6%) share any received information to every-one regardless. 
 
4.1.4. Farmers’ ICTs preference 
 
Farmers were asked their preferred methods for delivering agricultural advisory services 
through ICTs. As Figure (11) illustrates, half of the interviewed farmers prefer to receive 
the information through the radio, where 30% of them favor to receive advisory 
information through social networking apps. 
Radio used to be the most important mass media in Somalia; however, currently, the 
Somalia media landscape consists of both TV and radio. The radio and TV stations have 
grown in number, although the radio is still the primary source of information and news 
in Somalia. Now there are approximately several TV stations based in Mogadishu, which 
have their websites, affiliated radios, and Facebook pages. Furthermore, the leading radio 
Figure 10 Prioritizing farmer’s information needs 
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stations in Mogadishu, according to their area coverage, are Mogadishu radio (State-run), 
Goobjoob, Kulmiye, Shabelle, and Dalsan. 
 
On the other hand, the Somali TV stations are located both inside and outside of the 
country. The Somali language is the language used when broadcasting. The media outlets 
are employed for different purposes, for instance, community information, Islamic 
teaching, etc. Although these TV stations have their domain, they use Facebook to 
present their news. The figure (12) shows the number of Facebook followers per Somali 
TV Facebook page (19 June 2019). As the figure shows, Universal, Saab TV, and SNTV 
(State-run) Facebook pages have the most fans on Facebook. The most liked Facebook 
page is Universal TV. 
In general, the use of social media in Somalia has increased in recent years, and most 
Somalis access their social media platforms through mobile phones. I observe that some 
of the interviewed farmers and the population, in general, are connected to social media.  
The social media could contribute to the farmers’ mobilizations towards using digital 
agricultural advisory services. 
Although radio is the most important media channel in the study area; however, in remote 
rural areas, both access to the radio and TV is limited. 
Figure 11 Farmers’ ICTs preference 
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Figure 12 Facebook TV Pages statistics in Somalia 
 
In addition to that, surveyed farmers were asked if they are enthusiastic about the digital 
advisory service; 40 % of the interviewed farmers replied yes, while around 25% of them 
were not sure, and the rest of the farmers were not enthusiastic about the service. 
Furthermore, surveyed farmers were asked their willingness to pay the digital advisory 
service in exchange of information, around 40% of them reported yes, while 
approximately one-third of them were not sure and the rest of the interviewed farmers 
were not willing to pay the service. 
Finally, in order to know the best effective way to deliver the advisory information to the 
growers, they were asked to give two of their preferred type of information delivery 
methods according to their opinions. As the below chart (13) shows, a considerable 
number of the surveyed farmers selected, the training method as their preferred method 
of advisory delivery, on the other hand, ICTs based extension method become their 
second preferred method of information delivery. 
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Figure 13 Farmers’ agricultural advisory delivery methods preferences 
 
4.2. Information providers (The institutional context) 
 
Three informants from the country’s agricultural institution we interviewed, the results 
of their interviews were summarized and presented below. In addition to that, the 
interview was unstructured. So, there were no questions prepared beforehand; instead, a 
topic list was prepared to indicate the areas where the focus will be on.  
Currently, the extension department is under the plant production unit, and their work is 
limited to national extension policy development, agricultural data collections, and 
student and farmers training for some occasions. 
The department is not able to give production advice to the farmers because of several 
reasons, mainly security and lack of finance. The main challenge is related to security 
because extension agents cannot visit the main vegetable production areas. On the other 
hand, the department is functioning well, and it has its own staff, and finding another 
feasible method to communicate with the farmers will help them to fulfill their roles and 
responsibilities. I observed that the staff of the ministry, the majority of them were youth, 
and approximately all of them have a smartphone with internet access, as some of the 
staff told me during my visit.  
Furthermore, the Somali national university was reopened in autumn 2014, and the first 
butch of agricultural students graduated in spring 2019. It is believed that these graduates 
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could be a potential for the reconstruction of the agricultural sector in general and 
advisory services in particular.  
Due to a lack of funding and resource limitation, the Somali national university still did 
not reopen its main agricultural research station, where they use to do field trials and 
experiments.  
The Somalia government has been working with the international communities to reform 
its state institutions, particularly the economic and national security institutions. 
Investing and rebuilding these institutions is seen as part of attaining the Sustainable 
Development Goals (SDGs) by international communities (KOCIJANC & PUGLISI, 
2019). Currently, the International Monetary Fund is supporting the Somali government 
for its effort to persuade its creditors to erase the country’s $5 billion debt. The country’s 
debt relief is expected in February 2020 according to the country’s finance minister 
(Shalal, 2019), and finally, in 30 years, the country will have access to international 
development assistance. 
 
4.3. The State of smartphone prices and mobile data in Mogadishu 
 
In order to know the smartphone prices and the cost of the internet credits, the main 
BAKAARA market located in the capital was visited at three different times. Although 
the market is not located in the study area, it is only 30 km away from it, and the farmers 
in the study area buy phones and farm inputs from the market. 
The lowest smart-phone price in BAKAARA Market is between $40 to $75. The figure 
below shows an electronic shop in BAKAARA Market and a low budget smartphone 
called INVENS (Produced in India), which costs $50. 
 
Figure 14 Electronic shop in BAKAARA Market (Mogadishu) 
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During the study, three internet providers were identified in the study area, namely 
Somtell, Hormuud, and Somnet. The companies were reluctant to share information 
related to their internet subscribers, for instance, the number of subscribers that each 
operator has. In addition to that, the identified companies offer both 3G and 4G mobile 
networks. The cost of mobile internet data and their network coverage is a different per 
company. The figure (15) shows the cost of 1 GB of mobile data between the companies.  
 
Regarding the internet area coverage, the internet network of Somtell and Somnet is 
limited around the AFGOOYE area, where Hormuud network coverage is almost 
throughout the south and the center of the country.   
 
 
 
 
 
 
 
 
 
Figure 15 the cost of 1 GB of mobile data between the internet providers in the 
study area 
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5. Discussion and analysis  
The main objective of this study was to assess the feasibility of using a smartphone as a 
tool to deliver agricultural Advisory services in the Afgooye district. In this chapter, I 
intended to discuss the key findings of the research using the thesis's conceptual 
framework, and themes emerged from the collected data analyses. Finally, The SWOT 
analysis tool was used to determine the strength, weaknesses, opportunities, and threats 
of using smartphones as an information delivery tool in the study area context.   
5.1. Farmer’s attitude towards the use of smartphones  
Results of the questionnaire and direct observing show that the interviewed growers’ 
attitude towards the use of the smartphone is influenced factors like age, literacy level, 
and source of income.  The study found out that there is a correlation between the 
respondent’s educational level and their age, as the age of the respondent increase the 
chance that they are illiterate also increases. For instance, the surveyed farmers who were 
not able to read and write, all of them were above the age of 25 years. Furthermore, 
education was one of the most determinants of whether surveyed farmers are willing to 
use the smartphone or not. The present findings seem to be consistent with other studies 
that found young farmers that can read and write are more likely to use smartphones 
compared to farmers above 50 years old (Irungu, et al., 2015). 
Another important factor is the farmer’s source of income. In the study area, respondents 
that own their farmland or have another source of income, which is independent of 
farming, are more likely to own a smartphone or buy one compared to those who are 
rented or shared their farmland. Furthermore, one common challenge that the 
interviewed farmers encounter is the fact that the vegetable market prices are not fixed. 
For instance, when there is overproduction, the market prices go down. As a result, 
farmers get low prices for their products. This shows that the farmer's income 
diversification is an essential factor that could facilitate the use of the smartphone in the 
study area.  Furthermore, the diversification of the farmer's income will also provide a 
safety net against market fluctuations, as the other studies show  (Senger, et al., 2017). 
5.2. Farmers' Access to ICTs and their preferences 
One unanticipated finding was that all the interviewed farmers own mobile phones or as 
they called it (Niicle). The surveyed Farmers who own this type of mobile also have 
access to radio. The farmers use their mobile for different purposes, for instance, 
communicating with each other or ordering farm inputs from the main market. Also, the 
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surveyed Farmers use mobile money service, which is considered more saver compared 
to in-person cash payments. On the other hand, the rise of mobile payment over the last 
years has made the Somali population, in general, more comfortable with digital services 
(Tsan, et al., 2019).  
However, when it comes to smartphone ownership, one-third of the interviewed farmers 
own or have access to, as mentioned in the result chapter. The surveyed farmers who 
own a smartphone stated that they do not have any difficulties in using it because they 
have been using the smartphone quite a while. On the other hand, those surveyed farmers 
who have access to smartphones and the internet mentioned that one of their households 
have a smartphone with internet access, mostly, they use the smartphone when they need 
to communicate relatives that living abroad.    
At the time of the study, $ 45 was the average cost of a smartphone with a 4 G mobile 
network. If you compare the smartphone prices in Somalia and Sweden, for instance, a 
low budget smartphone in Sweden will cost you $100. This could be seen as a 
considerable development in a country like Somalia, where local purchasing power is 
low. On the other hand, it could constitute a limitation, since many interviewed farmers 
indicated that they could not afford to pay a smartphone. 
Moreover, a number of TVs and Radio were identified in the study area. It was apparent 
that the radio is still the primary source of information and news in the study area. The 
majority of the interviewed farmers commented that they have access to the radio; this 
makes the radio the most accessible and preferred ICT tool in the study area. As 
mentioned, the interviewed farmers and a large portion of the population in the study 
area that own mobile phone (preferred mobile type is called Tecno) also have access to 
radio. Surveyed farmers prefer this mobile; because it is an affordable mobile phone 
equipped with FM radio, and it has good battery life. As a result, farmers can use long 
hours without charging their batteries (Qumer & Singh, 2019).  
Using radio as a tool to deliver information to farmers can be seen as a more cost-
effective and applicable to the study area compared to other advisory delivery methods 
mentioned in this study. However, from a practical point of view, farmers do need 
specific advice to their problems, and radio is seen in a one-way communication tool. On 
the other hand, general information like weather information, research findings, for 
instance, can be delivered via radio, and it can be used as a complementary tool when it 
comes to information delivery to the farmers  (Rao, 2018).  
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According to the interviewed farmer's opinion, when asked their preferred type of 
delivery method, the ICTs based extension method ranked as their second preferred 
method of information delivery. This shows that surveyed farmers are aware that 
traditional advisory methods are not feasible at the moment because of many reasons 
mentioned in the problem statement. During the field study, it was apparent the value of 
information to them. On the other hand, one-third of the interviewed farmers were not 
willing to pay any information they could receive in the future. This result may be 
explained by the fact that buying and selling information is not common in the study 
area; some farmers believe receiving information should be free. 
5.3. Information needs of rural farmers 
 
Another raised point during the field study is the fact that surveyed farmers in the area 
did not receive any agricultural information from any information source provider. This 
is not meant that surveyed farmers in the study area are not interested in seeking 
agricultural information; on the contrary, they use some informal mechanisms like asking 
other farmers or farm input dealers if they need information related to seeds, pest, and 
disease management for instance. 
Another problem that farmers in the study area face is the fact that the country’s market 
is open and uncontrolled; there were no authorities when it comes price setting for 
essential inputs like seeds and fertilizers. In addition to that, there is no vegetable storage 
facility in the study area. So, when the farmers harvest their product, if they cannot sell 
quickly, the quality of the vegetable deteriorate since the temperature in the area is high  
(Valenzuela, et al., 2017).  
Knowing the market information beforehand will help the farmers to harvest their 
products at the right time.  As one respondent who shared the farmland with his brother 
explained, '‘when you bring your harvested yield to the market if there is overproduction 
for instance when you sell your product, the money you get it cannot cover the 
transportation cost, let alone profit or buying a smartphone’’.  This shows access to 
knowledge and information will help the farmers to choose the right crops to grow at the 
start of the season according to the market demand (Altieri, 2002).  
In order to bring greater benefits to the farmers, it is essential to understand the topics 
that they need on advisory. Pests and diseases were the number one topic that surveyed 
farmers in the study area indicated that they need on advisory. Pests and diseases post 
serious risk for vegetable growers in the study area, and farmers use chemicals to control 
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it. Another problem that farmers face is the fact that the country's market system is open 
and uncontrolled. When it comes to pesticides, herbicides, and fungicides, traders bring 
every type of these chemicals, even if these chemicals are poisonous or they are not 
suitable for the intended crops. Although the ministry of agriculture has departments that 
are responsible for controlling these types of products, I was not able to find if this 
department is functional or not at the time of this study.  
During the field study, some of the surveyed farmers frequently asked me advice on pest 
and disease management. During the fieldwork, I introduced a surveyed farmer to a Plant 
pathologist. The farmer asked the Pathologist if he could visit his farm and help plant 
disease management. However, the pathologist was reluctant to visit the area because of 
security reasons. In this case, the farmer has access to the internet and communicated the 
pathologist using a social media platform (WhatsApp). The farmer has sent some 
pictures and short video clips via WhatsApp explaining the problem to the pathologist, 
and in return, the Pathologist gave some recommendations about ways that the farmer 
could control the disease. 
In this particular incident, it was apparent that farmer’s dependency on chemical control 
was due to a lack of knowledge about other ways to control pests and diseases like 
biological and cultural controls. This clearly illustrates that growers in the study area 
need easily accessible knowledge on agrochemical applications, at the right dosage, time, 
and method, as this will reduce their dependency on chemicals (Naruka, et al., 2017).  
Results like this will help the agricultural institutions and other relevant actors to have a 
better understanding of the farming situation in the study area at the field level. This is 
where smartphones could play an important role since the state agricultural institutions 
of the country are working now despite their challenges; they can still provide advisory 
services related crop management by communicating the farmers with the help of 
smartphones. On the other hand, farmers can take pictures, record videos explaining the 
problems they are facing; in return, advisors can give recommendations based on the 
data they received from the growers. 
In addition to that, the Somali alphabet is the same as the Latin alphabet, which could be 
considered an advantage and convenient in Internet use, mainly when farmers and 
extension agents communicate with each other via smartphone.  
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5.4. Mobile internet tariffs (access and availability) 
 
Another finding was the fact that the cost of mobile data among identified internet 
providers was very different. Somtell was the cheapest internet provider in the area, 
where an average of 1 GB of mobile data costs $0,83, followed by Somnet ($1,2) and 
Hormuud ($2). Although the reasons behind the differences were not found, it could be 
explained that Somtell, for instance, is based in Somaliland (self-declared state located 
in northern Somalia), they expand their internet services in Mogadishu in late 2018  
(TeleGeography, 2018), and their cheap mobile data could be explained a marketing 
stagey to gain market share.  
On the other hand, Hormuud is the leading telecommunication and mobile money 
provider in southern Somalia, one reason that could explain why their mobile data 
is more expensive compared with other firms in the area is the fact that Hormuud 
focuses more on business and home internet and they started to provide mobile 
data internet in this year (March 2019).  In addition to that, one factor that affects 
the cost of mobile data is the data plan (daily, weekly, or monthly). In other 
words, mobile data validity matters, the mobile data that is valid for one day is 
cheaper compared to the mobile data that expires in 15 days, for instance. 
Besides, when you travel deep into rural areas, internet connectivity is the main 
challenge. However, if you are using Hormuud SIM-card, you can still have the 
network and access to your mobile internet data, the only pitfall is the fact that 
their internet mobile data is costly to the farmers. 
Furthermore, the mobile data in Puntland region in Somalia is more-cheaper compared 
to the study area, an average 1 GB of mobile data costs $0.60, the more mobile data you 
buy, the lower price you pay, for instance, 12GB of mobile data costs $5 in Puntland  
(Jamac, 2019). The main reason why the internet mobile data is so cheaper in Puntland 
compared to the study area is the fact that Fiber Optic Internet reached this region in 
2018, and the region is considered more stable compared to the study area (Pherali & 
Lewis, 2019).  
At the same time, the cost of 1GB of mobile data at the global level is $8.53, which is 
more expensive compared to the study area (BBC, 2019). In addition to that, the cheapest 
mobile data in Africa is in Rwanda, and Sudan, with an average price of 1GB of mobile 
data, is $0.56 and $0.68, respectively (Howdle, 2019).  Furthermore, Somalia ($1.3) has 
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the cheapest mobile data per gigabyte compared to neighboring countries like Kenya 
($2.73), Ethiopia (($2.91), and Djibouti ($37). What is surprising is that Djibouti, which 
is a neighbor to Somalia, is one of the most expensive countries in which to buy mobile 
date (Howdle, 2019). This shows that the prices of mobile internet data in the study area 
could be considered very cheap compared to neighboring countries and the global level 
at large. 
5.5. The use of social media as a source of agricultural information  
As research results show, the use of social media among surveyed farmers and the Somali 
population, in general, has increased. Several identified TV stations use Facebook, for 
instance, to present their news and programs. It was easier to identify the number of 
Facebook flowers per TV; however, it was not apparent why some TV stations have 
more Facebook followers than others. I visited the Facebook pages of these TV 
Channels, the content of their programs, and the news was almost similar. Although the 
demographic data like age, gender, and location of their followers is not known, the TV 
channels can be used to share information on agricultural topics to raise awareness 
among the farmers to use digital agricultural advisory services (Bhattacharjee & Raj, 
2016). 
Additionally, from a farmer's perspective, since these TV stations are known among 
them, the possibility that farmers could use the information provided to them is high, 
since they could perceive the source-provider a credible (Shemfe & Oladele, 2018).  
Another important factor is trust since information shared through Facebook is lacking 
face to face interactions, knowing the information source provider will reduce the 
uncertainties, and the information shared by the authentic Facebook page is more likely 
to be used by the farming community (Liou, et al., 2016).  
Facebook, WhatsApp, and Imo were the main social media apps identified in the area. 
Older surveyed farmers use WhatsApp and Imo often, although, Facebook usage is 
common among age groups, the biggest Facebook users observed during the study were 
young people.  Old surveyed farmers in the study area consider Facebook more on youth 
App. Although these Apps can be used to share information, Facebook is a more public 
platform, and it has higher viral content than the other two Apps, which are relatively 
closed medium (Thakur & Chander, 2018).  
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5.6. The potential use of smartphones in the study area  
The study identified several surveyed farmers that already have a smartphone and others 
who can afford to buy one. These farmers are well suited for the smartphone-based 
advisory service. It seems possible that these farmers would be in a position to not only 
engage this type of activity (Information delivery through Smart-phone), but they could 
also be job creators for recently graduated students from the local agricultural 
universities. As some surveyed farmers indicated that they are willing to pay the service 
in exchange for information, this demonstrates that even private sectors could play a role 
if they can provide timely information to the farmers in exchange for money.  
Research from CTA (Technical Centre for Agriculture and Rural Cooperation) indicates 
that the presence of mobile money payments service will increase the chances that 
private sector investment in digital advisory services, as the farmers can pay the money 
digitally and in return, the services can be provided digitally.  This is not meant that 
everything should be done digitally, as this could have a negative consequence, such as 
digital exclusion. For that reason, it is important to accompany the digital service with 
human interaction methods like training or farm days (Tsan, et al., 2019). In addition to 
that, a service that works well for illiterate farmers is also necessary.  
Somalia is a country where almost every basic service, like education, health, is provided 
by stakeholders from the private sector. There are thriving business communities that 
have been built on trust during the civil war, where every other institution broke down. 
Understanding that context, this service can be seen as positive in a country like Somalia.  
At the same time, the private sector is mainly driven by profit, and it may leave 
vulnerable and rural farmers behind (Tsan, et al., 2019). This shows that active 
government involvement is necessary. 
Surveyed farmers in the study area prefer location-specific answers to their problems, 
and for that purpose, location-specific advisory information should be created. When it 
comes to content generation, working with local universities is necessary since the 
universities have technical knowledge which is useful and applicable to the local farmer's 
context (Kansiime, et al., 2019).  
In addition to the state university, there are a number of privately-owned agricultural 
universities located in the capital, and some of them have their own agricultural research 
stations, like Zamzam University.  Every year a considerable number of agricultural 
students graduate from these privately-owned universities. During my stay in the capital, 
I visited the Zamzam University’s campus located in Garasbeley, a few km west of 
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Mogadishu. With help from a Turkish foundation, the university set up a greenhouse 
(500 m2) for vegetable experiment purposes in 2015.  
The dean of the university's agriculture department told me that the university had run 
several on-farm research trials. In these research trials, a number of crops like eggplant 
and cucumber, which is not familiar in Somalia, were planted and harvested successfully. 
In addition to that, the students from the university got the opportunity to do field trials 
and learn agriculture by doing.  I observed that vegetable crops in the greenhouse were 
better quality than those planted in the open field. 
At this stage, it is not clear the financial impact that this service could have the livelihood 
of the rural farmers in Afgooye, and it is natural to assume that farmer’s willingness to 
pay this service is correlated to their expectation that the service will have a positive 
impact to their livelihood (CGIAR, 2019). For near future, to persuade the farmers to 
pay the service in exchange of information will be a challenge, until farmers understand 
that receiving credible information will help them overall management of their farming 
activities, and for long term, farmers will understand the power of information, if they 
see their peers are benefited the service.  
Although the impact of this service will only be achieved when the service is utilized 
(Kabbiri, et al., 2018) . The implementation of this service, trust is essential. For instance, 
if the farmer's trust the source provider´s knowledge and they are more likely to use the 
information provided. In a post-conflict context, trust is vital so that farmers feel that 
their personal data will be kept safe (Kabbiri, et al., 2018).  
It is worth to mention that I come across a number of theories and concepts in the 
literature which I can be used as a guide in my research study. However, I find out 
challenging to identify the most appropriate concept or theory in my study before I 
collect the field data.  For that reason, I implemented the Inductive research approach 
during the study. According to (Corbin & Strauss, 2008), inductive research approach, 
the researcher starts with the collection of empirical data from the study area and then 
create a theory from the collected data. After I collected data that is relevant to my thesis 
topic, the focus was given the patterns of the data; as a result, the thesis's conceptual 
framework was developed. 
Restricting this study to the use of smartphone and vegetable growers could be seen as a 
limitation; however, the study was focused on smartphones since it is seen as a best-
suited tool when it comes to delivering location-specific answers to the farmers. 
Currently, agricultural advisory service through agents is not feasible in the study area 
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and is also not cost-effective. Specific information delivery is more beneficial for farmers 
than general information (Bonke, et al., 2018).   
 
5.7. SWOT Analysis  
 
As mentioned in chapter two, a system thinking approach was used to contextualize the 
topic of this study. The context map was developed to give an overview of the 
agricultural information system in the study area. The information providers and users 
were considered as internal components in the system.  With that in mind, SWOT 
analysis is seen as a useful way to identify the strength, weaknesses, threats, and 
opportunities that could influence the feasibility of using the smartphone in the study 
area. The strength and weaknesses are considered internal factors that are specific to 
information providers and users, while opportunities and threats are considered external 
factors. 
The result of the analyses is summarized in table 2 on the next page.  It worth to mention 
that this SWOT analysis is based on only the data I gathered from the interviewed 
vegetable growers, informant interview, and my personal observations during the 
fieldwork period.  The result of the analyses is further elaborated in the next chapter.  
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Table 2 A smartphone-based advisory system in post-conflict rural Afgooye: 
SWOT ANALYSE 
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6. Conclusion  
 
In developing countries, small scale farmers produce most of the country’s food, and 
access to agricultural advisory information will help them to increase their production 
capacities, careful management of their natural resources, and choose the right crops to 
grow at the start of the growing season according to market demand.   
In the post-conflict context, farmers have limited access to advisory service as a result of 
a combination of many social, economic, political, and environmental factors that all 
interact with one another in complex ways, and these factors make the task of information 
delivery to the farmers through extension agents extremely difficult. However, with the 
help of ICT technology, farmers in rural areas could have access to agricultural advisory 
services, and now the service can be delivered in ways that were not realistic before. 
The overall aim of the study was to assess the feasibility of using smartphones as a tool 
for delivering information to the vegetable growers in post-conflict rural Afgooye and a 
system thinking approach was used in order to understand better what facilitates or 
hinders the success of smartphone usage in the study area context. Smartphones have 
been identified as a best-suited tool when it comes to delivering location-specific 
information to the farmers. 
Based on the findings of the study, the surveyed farmer's attitude towards the use of ICTs 
based extension methods, specifically, smartphones as information delivery tools, seems 
positive. The surveyed farmer´s attitude towards the use of the smartphone is influenced 
by factors like age, literacy level, and farmer’s source of income. Likewise, surveyed 
farmers who have another source of income are more likely to own a smartphone or buy 
one compared to those farmers who rented or shared the land. 
Moreover, all the farmers that participated in this study own regular mobile phones that 
are not smartphones. Farmers who own this type of phones tend to have access to radio. 
However, one-third of the interviewed farmers own or have access to smartphones. 
Furthermore, the average cost of a smartphone with a 4 G mobile network was $ 45 at 
the time of the study. Similarly, the average cost of 1 GB of mobile data was around $1. 
Besides, a number of TV and radio stations were identified in the study area. Although 
radio is the most important media channel in the study area, however, in remote areas, 
both access to radio and TV is limited. When asked about their preferred type of delivery 
method, farmers ranked training as the first preferred method, while the ICTs based 
extension method ranked as the second preferred method of information delivery. 
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Pests and diseases were the number one topic that surveyed farmers in the study area 
indicated that they need advisory. The use of social media among the surveyed farmers 
and the Somali population, in general, has increased. As such, there is a potential that 
social media can be used to share information on agricultural topics and raise awareness 
among the advisory stakeholders to use digital extension services. Facebook, WhatsApp, 
and Imo are the main social media apps identified in the research area. 
The findings of the study revealed that the necessary enabling conditions for the adoption 
and implementation of the smartphone-based advisory system in the study area exist. 
Furthermore, the study has also noted several determinant factors that could facilitate or 
hinder the potential use of the smartphone as an information delivery tool in the study 
area. Security issues and internet connectivity are the main external challenges that could 
constrain the potential use of the service. On the other hand, a number of internal and 
external opportunities that could facilitate the optimal use of the service were also 
identified.  
The results of this study indicate that it is feasible to use smartphones as a tool for 
information delivery and recommends for the potential information providers to target 
the farmers who already have access to smartphones since it is a best-suited tool when it 
comes to delivering location-specific answers to the farmers and it will also enable two-
way information flow. 
The exploratory nature of research revealed several topics that need further research 
concerning smartphone-based advisory service in the study area. Additional study will 
need to be carried out to determine ways to link farmers that have access to a smartphone 
to agricultural institutions and if smartphones will increase connectivity between the 
extension agents and farmers in the study area context and finally, to establish whether 
linking information providers and information users via smartphone will fill the current 
information gap that exists in the study area.  
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